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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely hold solder balls with 
flux by a method wherein optical fibers are provided in a 
freely movable manner in the alignment holes of an alignment 
plate where solder balls are fitted respectively. 
SOLUTION: Optical fibers 20 are arranged by a holding plate 
7 putting their one ends in the alignment holes 5 of an 
alignment plate 2 in a freely movable manner, and the other 
ends of the optical fibers 20 are connected to a lighting 
device. The alignment plate 2 is disposed confronting a 
housing case 22, and when a suction device is started, solder ; 
balls x housed in the housing case 22 are held in holes 4 
provided to the alignment holes 5 respectively. Then, the 
alignment plate 2 is made to travel above a line sensor. When 
the line sensor detects the light rays of the optical fiber 20, it 
is judged that solder balls x are not held at the holes 4 by 
suction, a solder transfer operation is stopped. Then, the 
'alignment plate 2 is made to approach a board, the suction 
device is stopped, the optical fibers 20 are made to proceed 
ahead to make the solder balls x held on the board. Then, the 

alignment plate 2 is made to pass over the sensor, and when the sensor detects no light, it is judged 
that the solder balls x are left in the holes 4, and a solder transfer operation is stopped. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] Mask equipment of the solder imprint equipment characterized by forming the above- 
mentioned projection component by the optical fiber in the mask equipment of the solder imprint 
equipment which is arranged in the sort plate equipped with the sort hole which a solder grain ****s, 
and the above-mentioned sort hole, and was equipped with the projection component which can move 
freely in the depth orientation of a sort hole, and the drive means of the above-mentioned projection 
component. 

[Claim 2] Mask equipment of solder imprint equipment given in the claim 1 characterized by 
constituting so that the Terumitsu equipment may be formed, one edge of a projection component 
may be connected to the Terumitsu equipment and light may be transmitted to the other-end 
section. 

[Claim 3] Solder imprint equipment characterized by having the mask equipment of a claim 1, 
preparing the detection means of light in the moving trucking of the aforementioned mask equipment, 
and detecting the irradiation light from an optical fiber. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the mask equipment of the 
solder imprint equipment for carrying a solder grain in a substrate. 



[Prior art] There is a ball grid array (BGA:Ball Grid Arrey) formula as the technique of soldering 
electronic devices, such as LSI, to a substrate. In BGA formula, the fixture equipped with the hole in 
which the pore connected with an aspirator on a base in granular solder (henceforth a solder ball) was 
prepared is made to draw in, suction is stopped on the pad of the substrate which applied flux, and 
natural fall of the solder ball is carried out on flux. And it heats in this status, melting of the flux is 
carried out, and temporary fixation of the solder ball is carried out by wrapping a solder ball in flux at 



[0003] A solder ball will adhere to a fixture etc., when the fixture etc. wears static electricity or 
moisture etc. exists, since the mass per piece is below the number mmg. Then, the toe-wall material 
which can move freely in the depth orientation of the sort hole of a fixture in a publication-number 
025035 [ 08 to ] official report, and the drive means of the above-mentioned toe-wall material are 
established, and the solder ball is made to separate from the fixture certainly. Hereafter, this 
technique is explained using a drawing. 

[0004] Drawing 5 is the cross section of the mask equipment in solder imprint equipment. 1 is a case. 
2 is a sort plate, and as it covers the concavity 3 prepared in the case 1 , it is being fixed to the case 
1 . 4 is the hole of the owner base, makes the pad of substrate p with which flux b is applied 
correspond, and is arranged at the sort plate 2. 5 is a hole, a diameter is smaller than a hole 4 and the 
hole 4 and the concavity 3 are connected. 6 is a pin and it is formed with metals, such as stainless 
steel, and a diameter is thinner than the path of a hole 5, is held at the pin hold plate 7, and can be 
freely moved to a hole 5. The pin hold plate 7 is connected to the piston rod 9 of a cylinder 8. 10 is 
an O ring and is maintaining the airtight between the pin hold plate 7 and the side face of a concavity 
3. 1 1 is a hole and is connected to the aspirator not to illustrate. 12 is a table and is laid on the base 
13. 14 is a concavity and is prepared in the table 12. 15 is a hole and is connected to the aspirator 
not to illustrate. Moreover, x is a solder ball, a diameter is 0.3-0.76mm and the thing of a diameter 
according to the work content is used. 

[0005] Next, an imprint operation of a solder ball is explained, in addition, the thing which the 
aspirator not to illustrate operates — the sort plate 2 side (henceforth concavity 3a) of a concavity 
3 f and the concavity 14 — negative pressure — becoming — all the holes 4 — solder ball x — 
moreover, the adsorption hold of the substrate p by which flux b was applied to the pad at the. 
position of a table 1 2 is carried out, respectively First, after positioning horizontally the sort plate 2 in 
a position in readiness so that a hole 4 may counter flux b, few openings are prepared between solder 
ball x and flux b, and it positions perpendicularly. Next, the negative pressure of concavity 3a is 
canceled, it considers as atmospheric pressure, and the pin hold plate 7 is dropped succeedingly. 
Then, a pin 6 stuffs solder ball x into flux b in substrate p by the about ten to about 30g force. [ per 
one ] Then, solder ball x is held with the adhesion of flux b. Above, since an imprint is completed and 
the pin hold plate 7 is raised contrary to the above-mentioned procedure, the sort plate 2 1, i.e., a 
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[0002] 



a substrate. 



case, is returned to a position in readiness, a concavity 14 is made into atmospheric pressure, and 
substrate p is delivered to the following process. 

[0006] By the way, if it solders, repair of the part from which the thing for which the part from which 
soldering leaked is found, and soldering leaked will become very troublesome. Then, it checks that 
solder ball x exists again that solder ball x exists in all the holes 4 before an imprint in no holes 4 
after an imprint, and has prevented that poor work occurs. In this case, solder ball x is a minor 
diameter, and it illuminates in a ring light etc. so that the field by the side of the hole 4 of the sort 
plate 2 may serve as a uniform illuminance, since several 100 holes 4 are in the sort plate 2, a 
photograph of a base is taken using a CCD camera, and by carrying out the image processing of the 
reflected light data, the existence of solder ball x is checked and the existence of work leakage is 
judged. 
[0007] 

[Object of the Invention] According to the above-mentioned technique, solder ball x can be made to 
hold certainly to substrate p. However, since the diameter of solder ball x has 0.05-0.1 mm dispersion, 
it has the following troubles. 

[0008] 1. The position of solder ball x shifts. Namely, since all the travels of a pin 6 are identities, as 
for parvus solder ball x, a path is not enough stuffed into flux b. Consequently, the position of solder 
ball x may shift while the force in which flux b holds solder ball x becoming small, and moving 
substrate p to the following process. 

[0009] 2. The equipment forjudging the propriety of a work result becomes large-sized. That is, the 
equipment space for illuminating the base of the sort plate 2 uniformly becomes large, and a 
miniaturization of equipment cannot be performed. 

[0010] The purpose of this invention is to offer the mask equipment of the solder imprint equipment 
which can make small equipment forjudging the propriety of a work result while it solves the above- 
mentioned technical probrem and makes a solder ball hold certainly to flux. 
[0011] 

[The means for solving a technical problem] In order to solve the above-mentioned technical 
probrem, invention of a claim 1 is arranged in the sort plate equipped with the sort hole which a 
solder grain ****s, and the above-mentioned sort hole, and in the mask equipment of the solder 
imprint equipment equipped with the projection component which can move freely in the depth 
orientation of a sort hole, and the drive means of the above-mentioned projection component, it is 
■ characterized by forming the above-mentioned projection component by the optical fiber. 
[001 2] ' Moreover, in addition to invention of a claim 1, invention of a claim 3 prepares the detection 
means of light in the moving trucking of mask equipment, and is characterized by detecting the 
irradiation light from an optical fiber. 
[0013] 

[Gestalt of implementation of invention] It is the plan of the solder imprint equipment which the mask 
equipment which drawing 1 requires for the gestalt of 1 enforcement of this invention, the cross 
section of the array-apparatus section, and drawing 2 require for the cross section of a solder coater, 
and drawing 3 requires for the gestalt of enforcement of this invention, and the same thing as drawing 
5 or the thing of the same function has attached the same sign in each drawing. 

[0014] In drawing 1 , 20 is an optical fiber, a diameter is smaller than the diameter of a hole 5, and the 
end face of both sides is ground. And as one edge projects in predetermined length from the pin hold 
plate 7, it is being fixed to the pin hold plate 7. And above-mentioned one edge is arranged in a hole 
5, and the other-end section is connected to the lighting system with the uniform illuminance which it 
is made 1 conclusion by the cylinder 8 side of the pin hold plate 7, and is not illustrated besides a 
case 1. Here, the above-mentioned ejection length is a length to which the distance of the nose of 
cam of an optical fiber 20 and substrate p becomes equal to the diameter of a center of the 
tolerance of solder ball x, when moving the pin hold plate 7 to a down edge. 21 is Z move equipment 
and is held at Y move equipment 43 which holds and mentions a case 1 later. 

[0015] 22 is a housing, contains much solder ball x and is laid in the base 13. In addition, it exchanges 
for solder ball x of the optimum path according to work. 24 is a network, the size of a mesh is smaller 
than solder ball x, and solder ball x does not fall from a mesh. 25 is a concavity and is connected to 
the air blowdown equipment not to illustrate. 
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[0016] In drawing 2 , 30 can be freely rotated by drive means by which are a flux tub and it is not 
illustrated [ contain flux b and ] inside. 31 is a squeegee and is supported by the stand which it does 
not illustrate from the base 13 as edge 31a becomes a predetermined height. And the height is always 
kept constant from the base 13 of flux b by rotating a flux tub. 

[0017] In drawing 3 ,41 is X move equipment and moves Y bar 42 in the orientation of X. 41a is the 
drive motor of X move equipment 41. 43 is Y move equipment and can move in the orientation of Y 
freely in a Y bar 42 top. 43a is the drive motor of Y move equipment 43. 44 is a clamp, it is held at Y 
move equipment 43, and jaw 44a and b can be freely opened and closed in the orientation of Y. 45 is 
a pallet and is laying two or more substrate p. 46 is a transport device and positions a pallet 45. 46a 
is the drive motor of a transport device 46. 50-52 are line sensors. Since it is the above 
configuration, by operating X move equipment 41 and Y move equipment 43, a case 1, the sort plate 
2, and the clamp 44 are positioned horizontally, and are positioned in the height orientation by 
operating Z move equipment 21. 

[0018] Hereafter, an operation is explained. In addition, the lighting system which is not illustrated 
beforehand is operated. First, after making a clamp 44 counter substrate p on a pallet 45, it is made 
to down, and jaw 44a and b are operated, and substrate p is made to hold. Next, since the clamp 44 
holding substrate p is raised, a table 1 2 is made to counter. Then, a clamp 44 is dropped and 
substrate p is laid in the position of a table 1 2. And an aspirator is operated and substrate p is fixed 
to a table 12. 

[0019] Next, the sort plate 2 is made to counter a housing 22, and a case 1 is dropped. And while an 
aspirator is operated and a concavity 3 is made into negative pressure, the air blowdown equipment 
not to illustrate is operated and air is sent into a concavity 25. Then, the adsorption hold of the 
pressured-upwards solder ball x is carried out in a hole 4. 

[0020] Next, since the sort plate 2 is raised in a predetermined height, a line-sensor 50 top is passed 
and the flux tub 22 is made to counter. If a line sensor 50 detects the light from an optical fiber 20 at 
this time (i.e., if solder ball x detects the hole 4 by which an adsorption hold is not carried out), a 
detecting signal will be outputted to the control unit not to illustrate, and the control unit not to 
illustrate will operate the alarm which is not illustrated while work is stopped. 

[0021] Next, the sort plate 2 is dropped and flux b is made to adhere at the nose of cam of solder ball 
x. Next, since the sort plate 2 is raised in a predetermined height, a line-sensor 51 top is passed and 
a table 12 is made to counter. If a line sensor 51 detects the light from an optical fiber 20 at this time 
(i.e., if the hole 4 where solder ball x dropped out is detected), a detecting signal will be outputted to 
the control unit not to illustrate, and the control unit not to illustrate will operate the alarm which is 
not illustrated while work is stopped. 

[0022] Next, the sort plate 2 is dropped until few openings are made between the soffit of solder ball 
x, and substrate p. And while an aspirator is stopped and a concavity 3 is made into atmospheric 
pressure, the hold plate 7 is moved to a down edge. Then, an optical fiber 20 makes solder ball x hold 
to substrate p at the nose of cam, as shown in drawing 4 . Although it bends at this time when the 
diameter of solder ball x is larger than the center of tolerance, it is a deflection within elastic 
deformation and the plastic deformations by extreme deformation, such as a buckling and deflection, 
are not generated. 

[0023] Next, the hold plate 7 and the sort plate 2 are raised, and a clamp 44 is made to counter a 
table 12. Then, a clamp 44 is dropped and substrate p is made to hold. And after stopping an aspirator 
and making a concavity 14 into atmospheric pressure, a clamp 44 is raised, the path to which the sort 
plate 2 counters a line sensor 52 is passed, and substrate p is returned to a pallet 45. When a line 
sensor 52 cannot catch light from an optical fiber 20 at this time and there is a hole 4 where solder 
ball x exists, a detecting signal is outputted to the control unit not to illustrate, and the control unit 
not to illustrate operates the alarm which is not illustrated while work is stopped, henceforth, the 
above-mentioned operation — repeating . 

[0024] In addition, although it pushed against the flux which flattened the front face and flux b was 
made to adhere to the inferior surface of tongue of solder ball x above in the status that solder ball x 
was made to hold to the sort plate 2, you may apply flux b to substrate p beforehand like the 
conventional technique. Moreover, as shown in drawing 4 , it is not necessary to form a hole 4. 
[0025] Moreover, since it is necessary to double a line sensor 52 with each position of a hole 4 and it 
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needs to carry out a detection operation, it is good also as a CCD camera. Moreover, in the case of 
line sensors 50 and 51, it may double with each position of a hole 4, a detection operation may be 
carried out, and it may be made to detect the sort plate 2 by opposite start and an opposite end of 
the sort plate 2 as one detection object. 

[0026] Furthermore, the Terumitsu equipment may be arranged near the case 1 and can be arranged 
in arbitrary positions, such as making the length of an optical fiber into about [ 3m ], and pulling out 
and fixing to the base 13. 

[0027] Finally, an example of the procedure which grinds an optical fiber 20 is explained. In case of 
polishing, only a length more suitable than the length which finishes an optical fiber 20 is lengthened, 
and it plants in the pin hold plate 7, and it hardens so that it may cover completely from the thicket 
side of a hold plate to a nose of cam with the wax of the almost same degree of hardness as an 
optical fiber 20. And after a wax hardens to sufficient degree of hardness, by carrying out the 
polishing manipulation of both the above-mentioned waxes and optical fibers, it finishes in a regular 
dimension and lysis washing of the wax is carried out after that. 
[0028] 

[Effect of the invention] The sort plate equipped with the sort hole which a solder grain ****s in this 
invention as explained above, In the mask equipment of the solder imprint equipment which is 
arranged in the above-mentioned sort hole and equipped with the projection component which can 
move freely in the depth orientation of a sort hole, and the drive means of the above-mentioned 
projection component Since the above-mentioned projection component was formed by the optical 
fiber, a solder ball can be made to be able to hold certainly to flux, and equipment for moreover 
judging the propriety of a work result can be made small. 



[Translation done.] 
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